INTRODUCTION
Gynecologic laparoscopic surgery is characterized by smaller surgical trauma, higher safety factor, less postoperative complications, and higher efficiency, relative to other surgical procedures. It is a popular surgical procedure in clinics [1, 2] . During the operation, signs, hemodynamics, and neuroendocrine system are greatly affected [3] . This is due to the mandatory requirement of the 'low head and high foot posture' of the patient, and artificial pneumoperitoneum, which require high surgical anesthesia.
Studies have shown that reasonable and effective anesthesia is the key to successful laparoscopic surgery [4] . Scientific and rational selection of narcotic drugs can effectively reduce the risk of surgery and surgical complications, thus ensuring the safety of patients. Etomidate combined with remifentanil anesthesia has less impact on the respiratory, cardiovascular and nervous system, and is safer and more effective [5] . It is also beneficial to the hemodynamic stability and postoperative recovery of consciousness, and it has no side effects.
The aim of the present study was to investigate the influence of etomidate-remifentanil combination on laparoscopic surgery and its influence on blood pressure, heart rate and other hemodynamic indices.
METHODS

Patients' profile
Patients who underwent laparoscopic surgery with general anesthesia (n =160) from January 2015 to January 2016 in our gynecological ward were included as subjects. They were selected and assigned (without bias) to test and control groups (80 cases each) through the random number table method. Subjects having medical history of heart disease, psychosis, coagulopathy and malignancy were excluded. The test group patients had a mean age of 36 ± 9.2 years, and their mean weight was 56 ± 13.2 kg.
The primary diseases comprised 30 cases of uterine fibroids, 34 cases of ovarian cyst, and 26 cases of tubal pregnancy. In the control group, mean age was 39 ± 11.2 years, and the mean weight was 61 ± 9.2 kg. The primary disease consisted of 34 cases of uterine fibroids, 29 cases of ovarian cyst, and 27 cases of tubal pregnancy. Age, gender, weight and primary diseases were comparable between both groups of patients (p > 0.05).
The study received approval from the Ethical Committee of Department of Anesthesiology, Hospital Attached to ChangChun University of Chinese Medicine, ChangChun 130000 (approval no. 20184972), and performed according to the guidelines of Helsinki declaration of 1964 as amended in 1996 [6] . Data are presented as mean ± SD (n = 80)
Anesthesia methods
All patients for elective surgery were subjected to routine preoperative fasting for 12 h and were asked to abstain from drinking for at least 6 h. Blood and urine routine, coagulation function and other laboratory tests were carried out. The patients received intramuscular injection of muscle relaxant 30 min before anesthesia. In the operating theatre, peripheral venous access was opened and routinely monitored for vital indicators including pulse, electrocardiogram, and blood pressure, amongst others.
Patients in the test group received 5 mg of midazolam, 0.1 µg/kg remifentanil and 0.2 µg/kg etomidate intravenously. Simultaneously, the control group subjects received intravenous injection of 5 mg of midazolam, remifentanil (1.0 µg/kg) and propofol (2 mg/kg), followed by tracheal intubation. A TCI-111 type venous pump was used to maintain anesthesia during the operation.
Patients in the test group received 4 mg/kg/h etomidate and 9 mg/kg/h 0.1 mg (kg.h) 0.1 remifentanil, while 4 mg/kg/h propofol, 9 mg/(kg.h) remifentanil, and 0.1 mg (kg·h) triamcinone besylate were administered to the control group. During the procedure, mechanical ventilation was performed to maintain the tidal volume at 8 -10 mL/kg, respiration at 10 -15 times/min, and intra-abdominal pressure at 10 -14 mmHg [6] . Intravenous fluid and infusion rate were adjusted according to the hemodynamic parameters of the patients. Anesthesia was stopped after the surgery, and the tracheal intubation was removed after the patients' consciousness and breathing returned to normal.
Anesthesia index
The effectiveness of anesthetic effect was classified as either excellent, good or poor [7] . Excellent meant that the patient did not feel pain and there was no restlessness, while good meant that the patient had a slight discomfort and occasional restlessness. On the other hand, poor implied that the patient suffered pain and restlessness which seriously affected surgery. The observation indices were centered on changes in hemodynamic parameters such as SBP, DBP, HR, recovery time, extubation time and duration of analgesia before and after surgery. During tracheal intubation, laparoscopic placement and tracheal extubation were noted for the two groups.
Statistical analysis
Statistical analysis was carried out with SPSS 19.0 statistical software. Data were analyzed using  2 test. Numeric data are expressed as mean ± standard deviation (SD) and compared between the two groups using normality test. Paired sample t-test was used before and after treatment in the groups, while independent sample t-test was used for comparison between groups. Statistical significance was fixed at p < 0.05.
RESULTS
Hemodynamic data
Prior to anesthesia, SBP, DBP, and HR were comparable between both groups of patients. However, after induction of anesthesia, these parameters were significantly reduced in the two groups, relative to their levels before intubation, especially in the control group (p < 0.05); SBP, DBP and HR were higher in the test group than in the control group at laparoscopic placement, although the differences were not statistically significant (p > 0.05). After laparoscopic placement and tracheal extubation, SBP and HR were significantly lower than the corresponding values in the control group (p < 0.05). There was no significant difference in DBP between the two groups (p > 0.05).
Anesthetic effects
Excellent and good rating was 95 % in the test group, which was superior to the corresponding rating of 85 % in the control group (p < 0.05).
Extubation time, recovery time, and duration of analgesia after surgery
Extubation time, recovery time, and duration of analgesia in the test group after surgery were significantly shorter, relative to corresponding control values (p < 0.05). 
DISCUSSION
The major objective of gynecologic laparoscopic surgery is to achieve surgical treatment with minimal trauma [8] . The operation does not require laparotomy. The avoidance of exposure of the abdominal cavity to the air reduces chances of surgical infection, and leads to reduced trauma and lower incidence of complications, faster wound healing and lower surgical risk, when compared with laparotomy. It is currently the most widely used and minimally invasive surgical procedure in China and abroad [9] . It is essential that the anesthetic drug be effective, sustainable, controllable and highly safe for the short operation time of laparoscopic surgery.
Etomidate is an imidazole derivative with rapid onset and clearance of metabolism in vivo, duration of maintenance and awakening time, and minimal side effects. It is a rapid-acting, safe, and powerful and hypnotic intravenous general anesthetic drug [10] . Studies have found that the hypnotic effect of etomidate is thirteen times as effective as that of thiopental; it mimics aminobutyric acid in reducing cortical inhibition and causing the brain to rapidly enter the sleep mode [11, 12] . It has been suggested that etomidate has the effect of inhibiting and activating the brain stem network system [13] .
Propofol is an alkyl-based, short-term intravenous, fats-acting anesthesia drug with short duration of action, but it is associated with adverse side effects like respiratory depression, hypotension, thrombosis, and phlebitis [14] . The methyl ester derivative has less effect on the respiratory and circulatory system, and it can reduce the metabolic rate of the brain without affecting cerebral perfusion, thereby significantly reducing vascular injury and intravenous injection pain.
Remifentanil is a novel opioid receptor agonist used for general anesthesia. It takes effect rapidly, with significant analgesic effects, and it can suppress compensatory tachycardia while lowering blood pressure. Remifentanil is hydrolyzed by non-specific esterase in tissues and plasma in vivo; it is not affected by age, sex, and weight, and it is not dependent on liver or renal function. Up to 95 % of remifentanil is excreted in urine, and it can be completely removed from the body within a short time after drug withdrawal, without drug accumulation or respiratory depression [14] .
Etomidate-remifentanil combination exerts a rapid anesthetic effect, ensuring stable vital signs and minimal side effects during surgery. Thus, it is most commonly used in laparoscopic surgery. Studies have shown that etomidate combined with remifentanil rapidly puts patients to sleep and ensures hemodynamic stability during surgery [15, 16] . It has been used as an anesthetic for patients undergoing laparoscopic surgery [17] . A comparison with propofol and remifentanil group revealed that the incidence of postoperative cognitive impairment was significantly lower in the test group than in controls, which shows that the combination has a safe and stable effect on central nervous system function. In another study, it was reported that the recovery time, duration of analgesia, and extubation time in the combined etomidate and remifentanil group were much shortened, relative to those in the propofol-remifentanil combination group when used as anesthesia in cardiac valve replacement, and that the hemodynamic indicators of patients were stable [18] .
The combination of etomidate and remifentanil used for gynecological laparoscopic anesthesia in this study was more effective than the propofol and remifentanil combination. The values of SBP, DBP and HR in the two groups following anesthesia induction and tracheal intubation were significantly decreased, relative to their values before anesthesia, especially in the control group. After laparoscopic placement and tracheal extubation, significant decreases in SBP and HR were observed in the test group. Hemodynamic changes during the operation were minimal, while the anesthetic effect was more stable. The recovery time, extubation time and duration of analgesia after surgery were significantly shorter in the etomidate test group than in controls. This indicates that the rapid anesthetic effect and short anesthesia cycle had a short inhibition time, thereby reducing damage to the central nervous system. Thus, this anesthetic strategy should be promoted clinically.
Limitations of the study
Few participants were included in this research. Few baseline information was collected and used to adjust the anesthetic and hemodynamic effects of etomidate-remifentanil combination in laparoscopic surgery.
CONCLUSION
The anesthetic effect of etomidate combined with remifentanil is superior to that of propofol and remifentanil, and ensures stability of hemodynamic parameters such as SBP, DBP and HR during the period of anesthesia. 
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